U
nconventional optoelectronic devices such as thin-film transistors, solar cells and light-emitting diodes, in which organic semiconductors are key components, will potentially give rise to new display, circuit, lighting, imaging and energy-harvesting products [1] [2] [3] . All of these devices comprise a multi layer architecture in which a thin film of a conductor -typically, a metal or a transparent conducting oxide -is in contact with a semiconductor. To optimize the transfer of electric charge between these two materials, an inter facial layer (IFL) is usually introduced, but the resulting architectures are often in efficient. On page 536, Tang et al. 4 show that IFLs created from a particular type of polymer can improve both the performance and the stability of opto electronic devices.
Several approaches have been developed to engineer IFLs, and these mainly depend on whether most of the charges that cross the conductor-semiconductor interface are electrons (negative charges) or holes (positive charges) 5 . For electron exchange, the energy needed to DNA is looped through the MutS clamp or in which the clamp moves in a targeted manner along the duplex 1, 8 . The model that emerges from these data suggests that MutS acts as a guiding clamp, sending out scouting clamps to search for hemi-methylated GATC sequences in a highly energy-efficient manner (Fig. 1) .
In 2015, Paul Modrich received the Nobel Prize in Chemistry for his seminal contributions to our understanding of mismatch repair 1 . However, many aspects of the process remain unresolved. One is that mismatch repair in eukaryotic cells (those that have a nucleus) involves more-complex proteinprotein and protein-DNA interactions that have yet to be fully described. For instance, the eukaryotic equivalent of MutL has endonuclease activity, and eukaryotes use different mechanisms for excision depending on whether the break point is 3ʹ or 5ʹ of the mismatch 1, 3 . Given this complexity, a better understanding of eukaryotic mismatch repair will surely present new mechanistic surprises. The use of single-molecule approaches to enable analysis of the eukaryotic process, already under way in several laboratories, will be central to elucidating these systems.
The principles outlined by Liu et al. might apply to enzymes involved in other types of DNA repair. A recent report 9 revealed that the yeast protein Rad4, which is involved in nucleotide-excision repair, does not directly bind damaged sites, but instead diffuses for up to 1 kilobase around the damage, providing a dynamic platform for the recruitment of other repair proteins. Furthermore, the protein Mfd, which dislodges RNA polymerase enzymes that become stalled while transcribing DNA, then scouts ahead for DNA damage on the transcribed strand 10 . The next chapter of the mismatch-repair story will surely see experiments that follow the entire process of repair, enabling observation of every protein in real time in a single assay. 
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Polymers make charge flow easy
Organic semiconductor devices require good electrical contacts with conducting materials, but such contacts are often inefficient. An approach that tackles this problem will enable a wide range of applications. See Letter p.536 4 have developed a strategy to fabricate optoelectronic devices in which electrical charges can flow freely between the conductor and semiconductor components. a, To achieve this, the authors use organic semiconductors called self-compensated π-conjugated polymers as an interfacial layer (IFL) between the two materials. These polymers consist of 'backbones' to which positively charged holes (h + ) can be added, referred to as hole doping. The charges of these holes are balanced by negatively charged ions (X -) that are chemically bonded to the polymer backbone by electrically insulating 'linkers' . Tang and colleagues show that hole doping such a polymer increases the energy that is needed to remove an electron from the conductor (the work function), allowing holes to be freely transferred through the IFL. b, Conversely, the authors show that by adding electrons (e -) to the polymer backbone -electron doping -the charges of the electrons are balanced by positively charged ions (Y + ), and the system has a low work function, enabling electrons to be freely transferred through the IFL. remove an electron from the conductor, called the work function, should be low and similar to that of the empty conduction energy band of the semiconductor. Conversely, for hole exchange, the work function should be high and match that of the semiconductor's filled valence band. The most prominent families of materials used for IFLs include polyelectrolytes, metal oxides, self-assembled mono-or multilayers of organic molecules and mixtures of these 6, 7 . Each of these families has its strengths and limitations. However, using only one type of IFL family has made it difficult to secure useful properties, such as the ability to tune the work function over a broad range of energies, large conductivities, equally efficient hole and electron transfer and IFL stability.
Tang and colleagues have constructed IFLs using organic semiconductors called π-conjugated polymers, which allow efficient inter-and intramolecular charge transport to occur between the conductor and semiconductor materials 8 . Most π-conjugated polymers cannot transfer a large number of charged particles. However, the authors use a chemical doping process -the addition of either holes or electrons -to dramatically increase the density of charge carriers in the 'backbone' of these polymers and, in turn, their electrical conductivity (Fig. 1) .
In conventional doped polymers, the charge of the delocalized carriers in the backbone is balanced by molecular counterions (ions that have the opposite charge to that of the carriers). However, Tang and collaborators' polymers are self-compensated -the balance of charge is obtained intramolecularly owing to counterions that are chemically bonded to the polymer backbone by electrically insulating linkers. Such polymers, particularly holedoped ones, have long been studied 9 , and recent reports have extended the repertoire to electron-doped varieties 10 . The authors make the case for the unique properties of these poly mers and their broad applicability in a vast array of optoelectronic devices.
In Tang and colleagues' polymers, doping and self-compensation are achieved in two separate steps, potentially improving control of the level of doping and the purity of the resulting materials. Furthermore, this control can be achieved both in solution and in thin films, broadening the range of doping materials and polymer structures that could be used for IFL fabrication. The array of selfcompensated polymers includes hole-doped tri arylamine−fluorene copolymers that can provide ultra-high work functions (up to 5.8 electronvolts) and electron-doped naphthalene-bis(carboxyimide)−fluorene co polymers that can have ultra-low work functions (down to 3.0 eV). Such a wide range of values allows the transfer of charge between the conductor and semiconductor materials to be optimized.
In every multilayer optoelectronic device, chemical stability of the material components is of paramount importance for operational stability. This aspect is of even greater concern when using doped polymers, because ions can diffuse across the interfaces between layers, particularly in the presence of an electric field. However, Tang et al. show that, because the counterions in their self-compensated polymers are covalently bonded through the linkers, the diffusion of charge carriers and ions between layers is prevented. This molecular design is essential for achieving a stable concentration of the carriers (a constant doping density) across the entire thickness of the IFL film and across the interface between the IFL and the semiconductor. Tang and colleagues fabricate several devices in which standard IFL materials are replaced by their polymers, including thin-film transistors, solar cells, light-emitting diodes and photodiodes. The authors' realization of a bluelight-emitting diode is particularly impressive. Here, they use two self-compensated polymers (one electron-doped and one hole-doped) and a benchmark organic blue-light emitter (a polyfluorene) to achieve electric currents and energy-conversion efficiencies that surpass those of conventional IFLs using PEDOT:PSS and calcium -materials that have high and low work functions, respectively.
The results demonstrate the great potential of self-compensated polymers, and raise several technological challenges and scientific questions. From a chemistry perspective, it will be instructive to study the synthetic reproducibility and scale-up feasibility of these polymers -to check whether the doping level and ionic content can still be controlled, and how charge transport and the work function are affected. Furthermore, although the authors demonstrate the stability of their mater ials (and the work functions of these mater ials), they do not evaluate the stability of the devices incorporating their IFLs according to commercial standards. Such protocols are typically extremely demanding for use in commercial products.
Finally, an essential but unanswered question is whether self-compensation can result in electron-conducting polymers that have electrical conductivities and stabilities at ambient conditions that match those of current benchmark doped polymers such as PEDOT:PSS or polyaniline. However, despite the above-mentioned challenges, Tang 
